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discussion of a general hypothesis of mutation must be in a measure 
speculative. One asks, what are the predisposing causes which lead to a 
state of mutability? Is there any periodicity in mutation periods? In 
fact, a host of questions, to which as yet no answer can be given, are at 
once suggested. It is plain that it is on the physiological side that the 
author expects to get the most assistance. Indeed, it is in the accentua- 
tion of the physiological as against the purely morphological point of view 
that he has done the greatest service towards the encouragement of re- 
search. If we are to find the stimulus which influences organic forms 
to mutate, if we are possibly to control the process in any way, it must 
be a question of the physiological and not the morphological conditions 
which we will have to investigate. Even though it might seem but a wild 
stretch of the imagination to even think of realizing such possibilities, 
it is plain that along the line of these and of related questions much in- 
formation of the highest importance will probably be obtained. 

H. M. Eichards. 
Columbia University. 

Zur Psychologie des Lesens bei Kindern und Erwachsenen. Oskak 

Messmer. Archiv fur die gesammte Psychologie, December, 1903, 

Band II., Heft 2 u. 3. Pp. 190-298. 
Experimentelle und kritische Beitrage zur Psychologie des Lesens bei 

Eurzen Expositionzeiien. Erick Becker. Zeitschrift fur Psychologie 

und Physiologie der Sinnesorgane. Band 36, Heft 1 u. 2. Pp. 19-73. 

These articles are concerned with the problems of word-perception. 
Becker discusses critically the earlier tachistoscopic investigations of 
Wundt and Zeitler and of Erdmann and Dodge, and offers experimental 
evidence of the correctness of the methods and conclusions of the latter 
that the perception of words is by means primarily of the total word- 
form. Messmer develops the main theories of Wundt and Zeitler of a 
successive apperception (in the Wundtian sense of the word) of the 
single elements of the word complex by means of a rapid movement or 
fluctuation of attention over it, and a second hypothesis of Zeitler closely 
connected with this, that of the so-called domineering letters. 

On the basis of experiments with very short exposures of words with 
four adult subjects and six children of seven to eleven years of age, 
Messmer attempts a classification of readers into two general types, the 
objective and the subjective type. 

In the case of the former the point of attention coincides very closely 
with the physiological fixation point. Long words are read only by 
combining single sections of small groups of letters which are successively 
perceived. The perception of the subjective type is, in contrast, relatively 
independent of the exact place of fixation. During the brief interval of 
exposure the attention flits back and forth within the field of view; and 
is thus able to fix upon long words and phrases in their entirety. If a 
word is placed well to the left of the point of fixation, the objective type 
of reader can see only the few letters lying nearest to the fixation; the 
subjective type, by means of this ready movement of attention, grasps 
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the whole word. The former depends further in perception almost ex- 
clusively on the exterior stimulus, the latter is interpretative and liable to 
mistakes and confusion. 

The number of cases is small. The results of the readings of but 
one adult in each case illustrate the classification with any consistency. 
Children are believed, however, to exhibit as a class a wide fluctuation 
of attention. Experiments were not made to determine when in that 
case the transition to the objective type takes place. That subjects offer 
introspective evidence of this wandering of attention in the almost 
imperceptible interval of two sigma must, it seems to the reviewer, raise 
a presumption against the accuracy of the introspection. 

The author's conception of word-perception combines with some 
vagueness the theories of immediate apprehension by means of the word 
form, and of successive perception on the basis of differences in the relative 
optical distinctness of letters, and letter groups. The more letters there 
are of individual geometrical form in a word, the greater is the danger 
of the word innervation being divided; and, contrariwise, the fewer the 
differentiating letters, the greater is the aid given to a single unitary 
innervation. The domineering letters being more easily seen are first 
recognized. This necessitates a back and forward movement of attention, 
and thus differs importantly from the left to right succession supposed 
by Zeitler. 

In the ordinary method of reading, sentences composed mainly of short 
words are more difficult to read and take more time than those of long 
words, the motor innervation tending to fewer interruptions in the latter 
case. Fatigue occurs more noticeably in very rapid reading. Children 
read nonsense syllables as rapidly as words; adults read the former rela- 
tively much more slowly. Valuable lists and discussions of the number 
and kind of mistakes made by children and adults in tachistoscopic 
reading are collected at the end of the paper. 

Becker's article is first concerned with the ealier criticisms of method, 
namely the partial adaptation of the eye during exposure, the presence 
of after-images, and the length of time for exposure admitting the pos- 
sibility of changes of attention during the interval. The question of 
adaptation may be disposed of with the observation that as many words 
are actually read as is possible by the usual fall exposure apparatus, 
where such adaptation is not supposed to be present. The presence of 
after-images caused by exposures of only a fraction of a second and not 
differing noticeably in intensity from the surrounding light could at 
most aid only in acquiring the rough general appearance of the word 
form and not in detection of the individual letters ; and there was, finally, 
no evidence of their presence in the experiments as conducted. 

The probability of a shifting of the attention during the time of ex- 
posure is the main subject of investigation. The chief effect of such 
changes would be to increase the amount of matter read at one time — 
the main objection of the earlier criticism. Becker's experiments show, 
however, that as many letters — up to twenty-six — can be read in the ex- 
tremely short interval of spark illumination during which time the pos- 
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sibility of change of attention has not been thought possible. The danger 
of after-image effects was carefully excluded. The hypothesis is further 
criticized on theoretical as well as on experimental grounds. The gen- 
eral theory advocated by Wundt was that the unequally favorable posi- 
tion of the different parts of the field of view during fixation is rendered 
less noticeable through the fact that the point of attention moves suc- 
cessively to those letters which are distant from the point of fixation; 
a 'searching' (absuchen), as it were, of the visual field thus occurs at 
each fixation. Such an hypothesis seems improbable in view of the 
difficulty which is ordinarily experienced in separating the points of 
attention and fixation; and the experiments made tend to disprove it. 

In the first experiment the attention and fixation are centered together 
upon a letter lying in the primary line of regard; in the second experi- 
ment the attention is separated from the point fixated to a letter lying to 
the left of it. If a frequent change of attention occurs during the exposure, 
both letters ought to be equally well perceived in either instance. The 
results show, however, that in the first case the letters to the left are less 
often read, and in the second case the percentage of perception of the 
left letter is twice as great as in the first experiment. One fact may 
have escaped the writer and at least needs explanation, viz., that the total 
number of perceptions of both letters is larger when the attention is 
separated from fixation than when they are directed together. It sug- 
gests, especially in view of the difficulty which the subjects experienced 
in maintaining the separation of fixation and attention, the possibility 
of small eye movements and inaccuracy of fixation, so that the actual 
points of fixation and attention may have each lain somewhat within the 
space between the two letters. The only means at the writer's disposal 
of guarding against this contingency was direct observation of the sub- 
ject's eyes. 

In another experiment red circles were placed about some of the 
letters, the theory of course being that, if a shifting of the attention 
occurred, it would center reflexly on these letters. The results were 
again negative, the color seeming to have somewhat of a disturbing 
effect. The further observation of the author that the non-domineering 
letters, such as in the endings en, es and er of words and elsewhere, are 
sometimes as clearly recognized in the shortest exposures leads to the con- 
clusion that the importance of the domineering letters is simply in the 
more effective conditioning of the gross word form of which these more 
prominent letters are capable. 

Walter I\ Dearborn. 
University of Wisconsin. 

Cournot et les principes du calcul infinitesimal. Henri Poincare. Revue 
de Metaphysique et de Morale, May, 1905, pp. 293-306. 
This article by Poincare is one of twelve by as many writers in the 
present number of the Revue, all of which are devoted to an examination 
of the ideas of A. A. Cournot (1801-1877). These have been strangely 
neglected, not only by thinkers who have come after him, but by the men 



